Depletion of vesicles and fatigue of transmission at a vertebrate central synapse.
Synapses from Mauthner to giant fibers in the hatchetfish are chemically transmitting excitatory axo-axonic synapses located in the medulla. The synapses are 4--10 mum in diameter and easily identified for electron microscopy. Presynaptic vesicles are clustered near the contact regions and are round, clear and 40-60 nm in diameter. Stimulation of the Mauthner fiber at 10/sec for 10 min greatly reduces PSP amplitude and causes profound changes in presynaptic structures. Synaptic vesicles become few in number and there is a marked accumulation of irregular membranous structures. These changes are reversible. During the recovery period, the number of synaptic vesicles progressively increases to control values, and the number of irregular membranous structures declines. Further, stimulation during cooling induces depletion of vesicles together with a great increase in the surface area of the presynaptic membrane and in the number of coated vesicles. Internal irregular membranous structures are few. Our data provide evidence for the vesicular release of transmitter and are consistent with there being a mechanism of membrane recycling in which vesicle membrane fuses with the presynaptic membrane and is reclaimed from it by coated vesicles that then coalesce to form irregular membranous structures from which new synaptic vesicles are formed.